Abstract. Appendiceal mucocele is a cystic dilatation of the appendix due to abnormal appendiceal mucinous secretion. Cystadenoma of the appendix is one of the most common causes and is encountered in 0.6% of all appendectomy specimens. The diagnosis may be difficult due to the asymptomatic nature of the disease; pain in the right lower quadrant may be the only symptom. Complex ovarian cyst, urolithiasis or cystic hydatid disease of the liver have been reported as mimicking appendiceal mucocele in the literature. In this study, we present a case of mucinous cystadenoma of the appendix mimicking retroperitoneal hydatid cyst in a 59-year-old woman. The patient was treated with laparoscopic appendectomy with partial resection of the caecum following laparoscopic exploration.
Introduction
Appendiceal mucocele results from obstruction of the appendiceal orifice and cystic dilatation of the appendiceal lumen due to mucinous secretions (1) . Appendiceal mucocele may be inflammatory or have a neoplastic origin. Primary neoplastic lesions presenting with a mucocele of the appendix are rare. Mucoceles may occur as a result of a retention cyst, mucosal hyperplasia, mucinous cystadenoma or mucinous cystadenocarcinoma. Cystadenoma of the appendix is one of the most common causes and may be detected in 0.6% of appendectomy specimens (2) . In the majority of the patients, asymptomatic; pain in the right lower quadrant of the abdomen may be the only symptom. Preoperative diagnosis is difficult and patients are often diagnosed incidentally by abdominal surgery for other causes (3, 4) .
We herein present a case of a female patient who was misdiagnosed with retroperitoneal hydatid cyst and underwent laparoscopic appendectomy with partial resection of the caecum following laparoscopic exploration.
Case report
A 59-year old female patient was admitted to the Dr Lütfi Kirdar Kartal Research and Education Hospital (Istanbul, Turkey) with right upper quadrant abdominal pain for 3 years. The physical examination and laboratory findings revealed no abnormalities. Abdominal ultrasonography (US) revealed a retroperitoneal cystic mass with low-level internal echoes, suspicious for hydatid disease, in the right upper quadrant. A computed tomography scan (CT) revealed a retroperitoneal cystic mass, sized 11x6 cm, with partial calcifications of the wall, consistent with the characteristics of echinococcal hydatid cyst (Fig. 1) . Serodiagnostic markers were within the normal range, but the patient resided in a part of Turkey endemic for echinococcosis.
Laparoscopic cystectomy was planned. Three trocars were placed in the left lateral decubitus position, as applied during adrenalectomy procedures. The paracolic peritoneum was divided and posterior attachments with the kidney and duodenum were released. With the help of a gauze pad, the cyst was manipulated carefully to avoid perforation. Laparoscopic exploration revealed a giant appendiceal mucocele. The caecum, including the base of the appendix, was partially resected with an endoscopic stapler and the specimen was extracted with an endobag (Fig. 2) .
The histopathological examination revealed an appendix sized 11x6 cm, filled with mucin. The definitive diagnosis was mucinous cystadenoma of the appendix and the surgical margins were clear behind the staple line (Fig. 3) . The postoperative recovery was uneventful and the patient was discharged on postoperative day 3. Colonoscopy and US were performed 3 months after surgery for the possibility of metachronous cancer and pseudomyxoma peritonei, respectively, with no pathological findings.
Discussion
The term appendiceal mucocele refers to the cystic dilatation of the appendiceal lumen caused by mucinous secretions (1).
Retroperitoneal mucinous cystadenoma of the appendix mimicking hydatid cyst: A case report HASAN Appendiceal mucocele may develop due to mucinous cystadenoma (63%), mucosal hyperplasia (25%), mucinous cystadenocarcinoma (11%) and retention cyst of the appendiceal lumen (1%) (3). Appendiceal mucocele is more frequent in women aged >50 years. The most common cause of appendiceal mucocele is mucinous cystadenoma, which is detected in 0.6% of appendectomy specimens (2) . Preoperative diagnosis is difficult, as ~25-50% of the patients are asymptomatic and diagnosed incidentally during physical examination or during abdominal imaging or surgery (4) . Symptomatic patients present with acute or chronic right lower quadrant pain. Other symptoms, such as nausea, vomiting or weight loss, may point towards mucinous cystadenocarcinoma or pseudomyxoma peritonei.
Abdominal US and CT scan may be helpful for diagnosis. A round, ovoid, sausage-, pear-or chicken drumstick-shaped cystic mass, with a variable intraluminal echotexture and low-level internal echoes or septae are diagnostic findings on US (4, 5) . CT scan is superior to US for evaluation of the appendix, as it shows the topographic anatomical associations between the caecum and the mucocele. In addition, CT scan is more sensitive in the detection of mural curvilinear calcifications compared with US.
Hydatid disease is a zoonosis and generally caused by infection with Echinococcus granulosus. The most common type of disease appearance is cysts, and the liver is the most common site (6) . Although retroperitoneal hydatid disease is a very rare condition, the eastern region of Turkey is an endemic area for echinococcosis and cystectomy is the treatment of choice for preventing spread and recurrence. The serodiagnosis was negative, but the sensitivity and specificity of serodiagnostic tests for echinococcosis have been reported to range between 80 and 90% (7). False-negative results in our daily practice increased the significance of imaging for diagnosis and led to a revision of treatment options. Cystectomy or pericystectomy is our choice of treatment, rather than puncture-aspiration-irrigation-reaspiration or partial cystectomy, in cases highly suspicious for hydatid disease but with negative serodiagnosis. Complex ovarian cyst, urolithiasis or cystic hydatid disease of the liver have been reported to mimick appendiceal mucocele based on US or CT findings and non-specific clinical symptoms (3, 4, 8) . To the best of our knowledge, there are no reports of mucinous appendiceal neoplasms presenting as retroperitoneal hydatid cysts.
Spontaneous or intraoperative rupture of the mucocele and spread of epithelial cells and mucoid fluid throughout the peritoneal cavity, resulting in pseudomyxoma peritonei, is the most serious complication of appendiceal mucocele (1). Although some authors do not recommend laparoscopic treatment for appendiceal mucocele, the laparoscopic approach is suitable when performed carefully. Every effort is made to maintain the mucocele intact; direct manipulation of the mucocele may result in rupture and should be avoided; a gauze pad must be used to manipulate the appendiceal mucocele (9) (10) (11) . Extracting the specimen with an endobag is mandatory.
It is generally accepted that appendectomy is suitable for unruptured benign mucoceles localized to the appendix (1, 11) . There is no consensus on the surgical treatment for mucoceles involving the base of the appendix or invaginating into the caecum. Right hemicolectomy, ileocaecal resection and appendectomy with partial resection of the caecum have been evaluated as therapeutic modalities (1, 4, 8, 11) . The postoperative period in patients undergoing appendectomy with partial resection of the caecum is generally uneventful (8, 11) . Due to the higher morbidity rate of right hemicolectomy, appendectomy with partial resection of the caecum is the preferred treatment in selected cases.
The postoperative follow-up of patients is important, due to the high incidence of synchronous or metachronous cancer (20%) (11) . Colonoscopy should be performed after recovery for close follow-ups; it is also recommended for preoperative diagnosis. In addition, abdominal US is important for the detection of postoperative pseudomyxoma peritonei caused by unnoticed contamination.
In conclusion, appendiceal mucocele should be considered when an atypical cystic mass is identified in the right upper or lower quadrants of the abdomen by US or CT scan. The laparoscopic approach is suitable when performed carefully. In cases highly suspicious for hydatid disease with negative serodiagnosis, cystectomy is the treatment of choice for the prevention of spread and recurrence.
